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The asymmetric unit of the title compound, 2Ci8H 12 0 4 - 
C 2 H 6 OS-2H 2 0, consists of four crystallographically indepen- 
dent molecules of 5-(naphthalen-l-yl)isophthalic acid, two 
dimethyl sulfoxide and four water molecules. The dihedral 
angles formed by the the planes of the aromatic fragments of 
the organic molecules range from 57.4 (1) to 59.1 (1)°. In the 
crystal, multiple O— H- ■ O hydrogen bonds link the water 
molecules with the carbonyl and sulfoxide groups, giving rise 
to double ribbons along the 6-axis direction. 

Related literature 

For preparative methods used for the synthesis of the title 
compound, see: Broutin & Colobert (2005); Mazik & Konig 
(2006); Miyaura et al. (1981). For the structure of isophthalic 
acid, see: Derissen (1974). For hydrogen-bonding patterns, 
see: Bernstein et al. (1995); Burrows (2004). For n-n stacking 
interactions, see: James (2004). For C— H- ■ O interactions, 
see: Desiraju & Steiner (1999). For organic crystal engineering 
aspects, see: Tiekink et al. (2010). 
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Experimental 

Crystal data 

2C 18 H 12 0 4 -Q,H 6 OS-2H 2 0 

M, = 698.72 

Triclinic, PI 

a = 6.6842 (4) A 

b = 9.6173 (6) A 



c = 25.4682 (15) A 
a = 95.780 (3)° 
ft = 95.669 (3)° 
y = 90.028 (3)° 
V = 1620.82 (17) A 3 



Z = 2 

Mo Kce radiation 
H = 0.17 mm~' 

Data collection 

Bruker Kappa APEXII CCD 

diffractometer 
39842 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 
wR(F 2 ) = 0.100 
S = 1.04 

15284 reflections 
945 parameters 
8 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



T= 93 K 

0.18 x 0.17 x 0.09 mm 



15284 independent reflections 
12600 reflections with / > 2a(I) 
R inl = 0.043 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.31 e A~ 3 

A/3 mi „ = -0.29 e A~ 3 

Absolute structure: Flack (1983), 
7387 Friedel pairs 

Flack parameter: —0.03 (5) 
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Symmetry codes: (i) x — 
x + 1, y, z; (vi) x — 1, v, z 


1, y + 1, z; (ii) x,y + f, z; (iii) 
+ 1; (vii) x — l,y, z. 


x,y — 1, z; (iv) 
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Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 

The authors thank the Deutsche Forschungsgemeinschaft 
(DFG) for financial support (SPP 1362/1). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: YK2092). 
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Comment 

In the solid state, isophthalic acid creates an interesting bond stabilized tape structure (Derissen, 1974) with the dimer 
motif of carboxylic acids (Burrows, 2004) showing particular effectiveness. Substitution of the isophthalic acid with a 
naphthalene unit that may activate competing ^--stacking behaviour in the supramolecular organization (James, 2004) is a 
challenging question regarding aspects of crystal engineering (Tiekink et al, 2010). This led us to study the crystal 
structure of a corresponding compound which proved to be a mixed DMSO solvate-hydrate species of 2:1:2 
(compound:DMSO:H 2 0) stoichiometry containing four crystallographically independent compound molecules, two 
DMSO and four water molecules in the asymmetric part of the unit cell (Fig. 1). Regarding the conformation of the 
naphthyl substituted isophthalic acid molecule, the dihedral angles formed by the planes of the aromatic moieties range 
from 57.4 (1) to 59.1 (1)°; the isophthalic acid fragments of the molecules are approximately planar. Due to the 
distinctive donor/acceptor character of the crystal components, the solid phase structure of the title compound is 
characterized by a complicated pattern of non-covalent intermolecular bonding. The crystal can be regarded as being 
constructed of molecular double layers extending parallel to the crystallographic ab plane (Fig. 2). The aromatic parts of 
the isophthalic acid molecules form the hydrophobic peripheral areas of the double layer structure, whereas the core 
region is defined by the polar molecule parts and solvent molecules. In this arrangement, the carboxyl groups and water 
molecules take part in formation of 10-membered cyclic motifs of O — H-0 bonds [d(H - 0) 1.81-1.82 A]. Hence, 
instead of the conventional carboxylic acid dimer of the graph set 7? 2 2 (8) (Bernstein et al, 1995), an expanded dimer 
following the graph set i? 3 3 (10) is formed. Furthermore, the second hydrogen of each water molecule is engaged in 
coordination with DMSO molecules, the O atoms of which act as bifurcated acceptors [d(H -0) 1.85 (2)-1.92 (3) A]. A 
large number of relatively strong non- conventional hydrogen bonds of the C — H - 0 type (Desiraju & Steiner, 1999) 
[rf(H— O) 2.47 (2)-2.55 (3) A] involving carboxylic and water O atoms complete the network of intermolecular 
interactions. Within the hydrophobic layer domains, the naphthyl residues of the molecules adopt a herringbone pattern, 
so that no marked arene based interlayer interactions can be observed. Consequently, only weak van der Waals forces 
stabilize the crystal packing in direction of the c-axis. 

Experimental 

Preparation of the title compound was achieved by a Suzuki cross coupling reaction (Miyaura et al, 1981) between 
2-(naphthalen-l-yl)-l,3,2- dioxaborolane (Broutin & Colobert, 2005) (3.1 g, 9.5 mmol) in the presence of palladium(II) 
acetate (217 mg, 0.97 mmol) and potassium phosphate (3.0 g, 14.1 mmol) in 70 ml degassed tetrahydrofuran. The 
resulting mixture was heated to reflux for 6 h, then cooled to room temperature, quenched with water and filtered through 
celite. The aqueous phase was extracted with dichloromethane and dried over Na 2 S0 4 . Evaporation of the solvent and 
crystallization from ethanol yielded 1.20 g (41%) colourless needles with m.p. 421-422 K of the intermediate diester. 
This diester and powdered sodium hydroxid (5.0 g, 125 mmol) in methanol-water (50 ml, 1:1, v/v) was refluxed for 4 h. 
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After cooling to room temperature, the mixture was filtered and the filtrate acidified with aqueous hydrochloric acid. The 
precipitate which has formed was collected by suction filtration, washed with water, dissolved in ethanol-chloroform 
(1:1) and dried (Na2S04). Evaporation of the solvent and crystallization from ethanol yielded 1.1 g (40%) of colourless 
crystals; m.p. > 593 K. IR (KBr) 3063, 2029, 1848, 1706, 1628, 1603, 805, 779, 763. »H NMR (400 MHz, D 6 -DMSO) 
7.54 - 7.66 (m, 4 H, naphthyl-H), 7.75 (d, 3 J HH = 8 Hz, 1 H, naphthyl-H), 8.05 (m, 2 H, naphthyl-H), 8.23 (s, 2 H, 
isophthalic acid-H), 8.59 (s, 1 H, isophthalic acid-H), 13.33 (br, 2 H, COOH). 13 C NMR (100.6 MHz, D 6 -DMSO) 124.7, 
125.7, 126.3, 127.0, 127.4, 128.6, 128.7, 129.0, 130.6, 131.8, 133.5, 134.3, 137.6, 140.8, 166.5 (COOH). MS (EI) m/z: 
found - 292.1; calc. for Ci 8 Hi 2 04 - 292.25. Palladium(II) acetate was purchased from Aldrich. Melting point was 
measured on a hot stage microscope (Rapido, Dresden). IR, NMR ('H, 13 C) and mass (EI-MS) spectra were performed 
using Nicolet 510 FT-IR, Bruker Avance DPX 400 and Finnigan Mat 8200 instruments, respectively. Crystals of the title 
compound (DMSO solvate-dihydrate) suitable for X-ray structural analysis were grown by slow evaporating a solution of 
the material described above. 

Refinement 

Aromatic H atoms were positioned geometrically and allowed to ride on their parent atoms, with C — H = 0.95 A and Ui S0 
= 1.2 U eq (C). 

Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT (Bruker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

Asymmetric unit of the title compound, showing the atom numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level. 



Figure 2 

A view along the a-axis of the crystal packing of the title compound. Hydrogen bond interactions are presented as broken 
lines. Oxygen atoms are specified as dotted circles, sulfur atoms as shaded circles. Non-relevant hydrogen atoms are 
omitted. 

5-(Naphthalen-1-yl)isophthalic acid-dimethyl sulfoxide-water (2/1/2) 

Crystal data 



2Ci 8 H 12 0 4 C 2 H 6 OS-2H 2 0 
M r = 698.72 
Triclinic, PI 



Z=2 

F(000) = 732 

£> x = 1.432 MgirT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 8379 reflections 



Hall symbol: P 1 
a = 6.6842 (4) A 
i> = 9.6173 (6) A 



0 = 2.2-30.6° 
fi = 0.17 mnT 1 
T=93 K 

Rhombus, colourless 
0.18 x 0.17 x 0.09 mm 



c = 25.4682 (15) A 



a= 95.780 (3)° 
P= 95.669 (3)° 
y = 90.028 (3)° 



V= 1620.82 (17) A 3 
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Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
q> and co scans 
39842 measured reflections 
15284 independent reflections 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > laiF 1 )] = 0.045 
wR(F 2 ) = 0.100 
S = 1.04 

15284 reflections 
945 parameters 
8 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



12600 reflections with / > 2a(I) 
R mt = 0.043 

#max = 28.1°, 6? m j n = 1.6° 

h = -8^8 
£ = -12->12 
/= -33^33 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F a 2 ) + (0.0447P) 2 + 0.2447P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
A/w = 0.31 e A" 3 
Ap mto = -0.29eA- 3 

Absolute structure: Flack (1983), 7387 Friedel 
pairs 

Flack parameter: -0.03 (5) 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating .K-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. Distances 
for O — H bonds of the water molecules were restraint of 0.85 (0.01) Angstroms. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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LI A 


1.0827 (4) 


A A 1 HA /O \ 

0.4170 (3) 


0.64568 (11) 


A AO O A //""\ 

0.0229 (6) 


T T*7 A 

H7A 


1 1 OAT 

1.1897 


A /t C AO 

0.4593 


A yO AA 

0.6309 


A AOT* 

0.027* 


/"< O A 

C8A 


1 noon 

1.0839 (4) 


A A O AO /O \ 

0.4202 (3) 


A TA 11/1 / 1 1 \ 

0.70124 (1 1) 


A AOA/1 /£\ 

0.0204 (6) 


T TO A 

H8A 


1 1 A A A 

1.1940 


A A /TO C 

0.4625 


A TOO £ 

0.7236 


A AO A * 

0.024* 


/" < ( \ A 

C9A 


A AO A A f A\ 

0.9294 (4) 


A O /'O C /O \ 

0.3635 (3) 


A TOOAT /1A\ 

0.72307 (10) 


A A 1 /"O /C\ 

0.0168 (5) 


T TO A 

H9A 


A AO O A 

0.9330 


A O jCTO 

0.3672 


0.7606 


A AOA* 

0.020* 


/"* 1 A A 

C10A 


A T£ O £ ( A\ 

0.7626 (4) 


A OAOT ZO\ 

0.2987 (2) 


A £"AAO/| /1A\ 

0.69084 (10) 


A A 1 O C /C \ 

0.0135 (5) 


pi 1 A 

C11A 


A C H f (\ / A\ 

0.5760 (4) 


a o c cy /o\ 

0.2556 (2) 


A TTA1 /" /1 A \ 

0.77016 (10) 


A A 1 O O /C\ 

0.0128 (5) 


1 O A 

C12A 


A C/C A 1 / A\ 

U.5oyi (4) 


A *5AAA /OS 

u.3yuu (Z) 


A in/C1 /1 AS 

0. /9653 (1U) 


A A1 1/ /CS 

U.U13o (5) 


H12A 


0.5871 


0.4688 


0.7777 


0.016* 


C13A 


0.5362 (4) 


0.4105 (2) 


0.84980(10) 


0.0127 (5) 


C14A 


0.5131 (4) 


0.2966 (2) 


0.87837 (10) 


0.0131 (5) 


H14A 


0.4905 


0.3103 


0.9148 


0.016* 


C15A 


0.5235 (4) 


0.1616(2) 


0.85266(10) 


0.0128 (5) 
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C16A 


A Z Z 1 f ( A\ 

0.5526 (4) 


A 1 A 1 O /I \ 

0.1418 (2) 


A HAOA1 /1 A\ 

0.79892 (10) 


A A1 A A f Z\ 

0.0140 (5) 


T T 1 A 

H16A 


A Z Z 

0.5566 


A A A A 

0.0496 


A no 1 H 

0.7817 


p. A l 

0.017* 


L17A 


a coon 

0.5220 (4) 


0.5552 (2) 


A OT/'OI /1 A\ 

0.87681 (10) 


A A10C /C\ 

0.0135 (5) 


C18A 


0.5046 (4) 


A AT T1 ZO\ 

0.0373 (2) 


A OOI A A / 1 A\ 

0.88190 (10) 


AAIOO /C\ 

0.0133 (5) 


01B 


a £. f a r 0 \ 

0.6696 (3) 


0.72004 (17) 


a ni i/ /t\ 

0.17136 (7) 


AAl/'/l //1\ 

0.0164 (4) 


tti n 

H1B 


a nz £lh 

0.6567 


A "7 A /I 

0.7946 


A 1 CZ"0 

0.1568 


A Al C sfc 

0.025* 


(J2B 


a qmi /o \ 

0.7921 (3) 


0.86549 (17) 


A O /I 1 /I A SH\ 

0.24144 (7) 


A A1 

0.0156 (4) 


03B 


0.6950 (3) 


0.20477 (17) 


A 1 1A1A 

0.17970 (7) 


A A1 /T //1\ 

0.0165 (4) 


Mil) 

U4B 


0.8369 (3) 


U. 13335 (1 /) 


U. 25592 (/) 


U.U158 (4) 


H4B 


a imo 

0.7978 


0.0542 


0.2416 


A Al /I >k 

0.024* 


LIB 


A A"7 A Z ( A \ 

0.9745 (4) 


A Z A C Z f*i\ 

0.5465 (2) 


A OA AAA /A\ 

0.39000 (9) 


A A 1 O O /C\ 

0.0132 (5) 


C2B 


A Of /II / A \ 

0.8542 (4) 


0.6176 (3) 


A /II JAO /1A\ 

0.42408 (10) 


0.0164 (5) 


HzB 


U. /Jo/ 


u.ooiy 


A A 1 AA 

0.4100 


A A1A* 
0.020^ 


C3B 


0.9013 (4) 


A ^O ^ C /O \ 

0.6265 (3) 


A /I "7 A O A /I 1 \ 

0.47989 (11) 


A A 1 C\H / £\ 

0.0197 (6) 


H3B 


0.8162 


0.6767 


0.5027 


A Al /I rfs 

0.024* 


/'ID 

L4B 


1 Az^ O A / A \ 

1.0684 (4) 


A Z A A 

0.5630 (3) 


A f AA70 /1A\ 

0.50072 (10) 


A A 1 "7 A / Z\ 

0.0179 (5) 


T T /I T5 1 


1 A A /I 1 

1.0961 


A Z £LZO 

0.5658 


0.5381 


a An * 

0.022^ 


C5B 


1 OA 1 A { A\ 

1.2014 (4) 


A A AT A /O \ 

0.4930 (3) 


A A £1 AO /1 A\ 

0.46748 (10) 


A A 1 sz\ 

0.0163 (5) 


C6B 


1 1 O AT / yl \ 

1.3807 (4) 


A /IT 1 /" /I \ 

0.43 16 (3) 


0.48856 (11) 


A A 1 f\H //"\ 

0.0197 (6) 


Hot> 


1 /I 1 AO" 

1.410 / 


n ai cn 
0.4350 


A Z^ZCi 

0.5259 


A AO A * 

0.024* 


L7B 


1 C 1 1 A /A \ 

1.5110 (4) 


0.3676 (3) 


A AZZ(\£L 

0.45596 (11) 


A Al 1 1 /z:\ 

0.0213 (6) 


t nn 

H7B 


1.6296 


0.3260 


A A 0"AO 

0.4708 


A at/:* 

0.026* 


C8B 


1.4708 (4) 


0.3630 (3) 


A A A A AH f 1 1 \ 

0.40047 (11) 


A A 1 O O //"\ 

0.0188 (6) 


t Ton 

H8B 


1 Z £1 1 

1.5632 


A 1 1 A /I 

0.3194 


A 1 *70 1 

0.3781 


a ah * 

0.023* 


C9B 


1 oaao 

1.2992 (4) 


A /lOAO ZO\ 

0.4208 (2) 


A TTOCC /1 A\ 

0.37855 (10) 


A A1 c/: /c\ 

0.0156 (5) 


H9B 


1.2746 


0.4179 


0.3411 


A Al Ask 

0.019* 


C10B 


1.1573 (4) 


0.4853 (2) 


A /I 1 1 A 1 / A \ 

0.4H01 (9) 


0.0135 (5) 


CUB 


A AAA/1 / /I \ 

0.9094 (4) 


A Z T A C /I \ 

0.5295 (2) 


A ")")1AA / A \ 

0.33200 (9) 


A Ain /r\ 

0.0122 (5) 


PHD 


U.8653 (4) 


a £/ioo /o\ 
U.o4z8 (z) 


A Ihl 10/1 A\ 

U.3U31Z (1U) 


A A] T/; /C\ 

U.U13o (5) 


H12B 


A O O A A 

0.8844 


0.7351 


0.3201 


0.016* 


C13B 


A "7 AO Z /l \ 

0.7935 (3) 


0.6225 (2) 


0.24962 (10) 


A A1 1A /TN 

0.0110 (5) 


run 

L14B 


A '7/:') /I /1 \ 

0.7634 (3) 


A A OO A /T\ 

0.4884 (2) 


A 1T)TO / 1 A\ 

0.22378 (10) 


A A1 1 A SZ\ 

0.0114 (5) 


T j i AT~> 

H14ts 


U. /123 


A AH Z 1 
0.4/51 


A 1 one 
U.18 /5 


A A 1 A * 
0.014* 


C15B 


A O A AT / /I \ 

0.8097 (4) 


A O T> A /^\ 

0.3739 (2) 


A 1 d 1 /" /1A\ 

0.25216 (10) 


0.0118 (5) 


C16B 


A OOOO / /I \ 

0.8828 (4) 


0.3948 (2) 


0.30538 (10) 


A A 1 1 A / Z\ 

0.0130 (5) 


T T 1 /" I~"> 

H16B 


A C\ 1 Z A 

0.9154 


A -t 1 /" 1 

0.3161 


0.3242 


A A 1 

0.016* 


L17B 


ATC11 / A \ 

0.7521 (4) 


0.7479 (2) 


0.22060 (9) 


A A 1 1 £. ( Z\ 

0.0116 (5) 


C18B 


0.7735 (4) 


0.2302 (2) 


0.22478 (10) 


A A1 ll /f \ 

0.0132 (5) 


QIC 


0.1944 (3) 


1 1 A H £f\ ( 1 T\ 

1.14760 (17) 


A 1 T7A /I /H\ 

0.17794 (7) 


A A1 /TO //1\ 

0.0168 (4) 


02L 


a inn /o \ 

0.3329 (3) 


1.25902 (17) 


A 1 Z A HZ /H\ 

0.25475 (7) 


A A 1 Hf\ i A \ 

0.0160 (4) 


H2L 


A ~) f\ AC\ 

0.3049 


1 •? 1 AC 

1.3305 


A T)A1 

0.2391 


A Al A * 

0.024* 


03C 


0.1643 (3) 


0.62594 (17) 


0.16752 (6) 


AA1d i A\ 

0.0153 (4) 


H3C 


U.138Z 


U.5435 


A 1 ZA A 

U. 1544 


A AOT * 

U.UZ3* 


04C 


0.2889 (3) 


0.51794(17) 


0.23747 (7) 


0.0157 (4) 


C1C 


0.4779 (4) 


0.9086 (2) 


0.38610 (9) 


0.0123 (5) 


C2C 


0.3567 (4) 


0.8484 (2) 


0.41795 (10) 


0.0158 (5) 


H2C1 


0.2377 


0.8004 


0.4025 


0.019* 


C3C 


0.4056 (4) 


0.8562 (3) 


0.47333 (10) 


0.0182 (6) 


H3C1 


0.3208 


0.8122 


0.4947 


0.022* 
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C4C 


A C*7/1 1 / A\ 

0.5 /41 (4) 


A AO/CO /I \ 

0.9268 (3) 


U. 49644 (1U) 


A A 1 7A /C\ 
0.01 /0 (5) 


TT/I g~\ 

H4C 


0.6027 


0.9346 


0.5339 


A AlAsfc 

0.020* 


C5C 


U. /U /2 (4) 


A AQOT 

0.988 / (3) 


A /1/CC1A /1 A\ 

0.46510 (10) 


A A1 An /c\ 

0.014/ (5) 


C6C 


0.8870 (4) 


1 AC O C /I \ 

1.0585 (3) 


A A OlOA /I A\ 

0.48780 (10) 


A A 1 T/" /C\ 

0.0176 (5) 


H6C 


a n 1 in 
0.91 /9 


1 H£71 

1.06 /z 


A COCO 

0.5252 


A AT 1 * 

0.021* 


C7C 


1.0161 (4) 


1 111/1 /T \ 

1.1134 (3) 


A A C C C\0 /1 1\ 

0.45698 (ll) 


A ATAA //^\ 

0.0200 (6) 




1.1345 


1 1 /Til 

1.1612 


a a n-y a 

0.4730 


A AT A * 

0.024* 


C8C 


A AT? O //I \ 

0.9738 (4) 


1 AAA1 /1\ 

1.0991 (3) 


A -1A1T/1" /1 A\ 

0.40126 (10) 


A A 1 O 1 /C\ 

0.0181 (5) 






1 1 TCI 

1.1555 


A T70Q 

u.j /ye 


A ATT * 

O.UZZ^ 


C9C 


AOA1/1 / A \ 

0.8014 (4) 


1 Ann /i \ 

1.0337 (2) 


A ") "7*7 A C /1 A\ 

0.37795 (10) 


A A1 CA /e\ 

0.0150 (5) 


H9C 


A T7C1 

0. / /52 


1 r\T c 1 
1.0251 


0.3404 


A AIOA 

0.018* 


C1UC 


A CCC\ 1 //I \ 

0.6601 (4) 


a mo 1 /t\ 
0.9 /ol (2) 


0.40893 (9) 


A A1 T1 f Z\ 

0.0123 (5) 


cue 


A A 1 1 A /"} \ 

0.4120 (3) 


0.9006 (2) 


A 1001 O /A\ 

0.32818 (9) 


A A 1 1 A /e\ 

0.0119 (5) 


ClzC 


A "IQ AC. ( A\ 

0.5846 (4) 


1 ATT/I /T\ 

1.U224 (2) 


0.30269 (9) 


A A 1 1 n /c\ 
U.U11 / (5) 


H12L 


A A 1 TO 

0.4178 


1 11 AZT 

1.1106 


A ~i O 1 A 

0.3219 


A A1 A A 

0.014* 


C13C 


A ~) f\C\ A i A\ 

0.3094 (4) 


1 A 1 C S~ /T \ 

1.0156 (2) 


A 1 /I A/"0 / 1 A\ 

0.24968 (10) 


A A1 1C /e\ 

0.0115 (5) 


C14C 


U.zol / (3 J 


0.8869 (z) 


0.2209o (9) 


A A1 1 1 /C\ 

0.01 1 1 (5) 


i_ri /i/^ 
H14C 


A oao/: 

0.2086 


A oooo 


A 1 OA O 

0.1848 


A All* 

0.013* 


C 1 CP 

L15C 


A Ifll C ("1 \ 

0.2925 (3) 


0.7659 (2) 


A f Z^/l /1 A\ 

0.24564 (10) 


A A 1 AA /C\ 

0.0109 (5) 


C16C 


A 1 CCC\ i A \ 

0.3660 (4) 


0. / 155 (z) 


0.29906 (9) 


A A 1 T 1 /C\ 

0.0121 (5) 




A 10/17 

0.384 / 


A /TOfl/T 


ATI CT 
0.3 15 / 


A A1 C* 

0.015* 


G17G 


0.2129 (4) 


1 1 /I /"") /1\ 

1.1463 (2) 


A TT)T/1 /I A\ 

0.22324 (10) 


a Ann /c\ 

0.0127 (5) 


C18C 


A T /I O T / A\ 

0.2487 (4) 


A f ^ C A \ 

0.6250 (2) 


A 11 f O { 1 A\ 

0.21663 (10) 


A A 1 T A /r\ 

0.0124 (5) 


C 1 


1 A AT 1 O / A\ 

1.00718 (9) 


0.89723 (6) 


0.08375 (3) 


A A 1 A A A /1 1\ 

0.01409 (13) 


UlLr 


1 OTIC /1\ 

1.ZZZ5 (3) 


U.5o6z4 (ly) 


U.U6y 14 ( /) 


A AO AO 

U.UZU8 (4) 


C1G 


A O A ,1 /" / /I \ 

0.8946 (4) 


1 A'l O ") /I \ 

1.0283 (3) 


A A/If AO /l 1 \ 

0.04598 (11) 


A AIT) 

0.0233 (6) 


H1G1 


A A A A A 

0.9449 


1.1206 


0.0615 


A A1 C ik 

0.035* 


TT1 r 1 '! 


0.7483 


1 AT A 1 

1.0243 


a c\ a a 

0.0463 


A AT C sk 

0.035* 


EJ1 /"< O 


a moo 
0.9288 


1 ni in 
1.01 19 


a nnni 

u.ouy5 


A A1 C * 

0.055* 


L2u 


A 0*70/1 / A\ 

0.8784 (4) 


A H A A 1 /I \ 

0.7491 (3) 


AA/IOT/1 /11\ 

0.04824 (11) 


A ATAO 

0.0208 (6) 


TTI i 

H2ul 


a nan 1 
0.90 / 1 


U. /42U 


A A 1 1 1 

0.0111 


A A1 1 * 

0.031* 


T TT /" T 

H2G2 


A "7 ") 1 /I 

0.7334 


A n C A /I 

0.7594 


A AC A 1 

0.0501 


A A1 1 sfc 

0.031* 


t to /" ' o 

H2G3 


a nn a 

0.9239 


0.6643 


A C\£ A A 

0.0640 


A A1 1 * 

0.031* 


S2 


A CAAIO / A \ 

0.50038 (9) 


A /I AT A A //^\ 

0.40349 (6) 


0.08343 (3) 


A A1 /I S~ pi /1 1\ 

0.01460 (13) 


1 T T 
OIH 


A T 1 71 /I \ 
0. / I / / (3) 


A A AOO O ( 1 A\ 

0.40825 (19) 


0.0/026 (/) 


A ATAjC SA\ 

0.0206 (4) 


C1H 


A ") TC >l / /I \ 

0.3754 (4) 


a cue /*) \ 

0.5325 (3) 


0.04717 (11) 


A AT T 1 / f\ 

0.0221 (6) 


H1H1 


0.4134 


0.6257 


0.0645 


A A1 1 rfc 

0.033* 


H1H2 


a 

0.2297 


0.5194 


0.0462 


A A1 O rfc 

0.033* 


H1H3 


f\ A 1 A G 

U.4145 


U.5zJ4 


A A 1 A A 

u.uioy 


A A "5 1 * 

U.U3 3* 


Czri 


U.iyjj (4) 


A 1 Q /OA 


A A/1 /I C7 /1 1\ 

U.U445 / (1 1) 


U.UZ43 (6) 


T_roT_n 
rizril 


n a i co 
U.435y 


U.z4 / / 


A AAQT 
U.UU8 / 


U.U3D 


H2H2 


a o /i zee 
U.2465 


A O C £"3 

U.2563 


U.U4Z / 


A A*3 £. * 

U.U36* 


H2H3 


U. 4.393 


A 1 ZOA 

U.1680 


A AZ 1 A 

U.U61U 


a m z* 
U.U36* 


Ul W 


(1 rtl Of /O \ 

U.91S5 (3) 


A yl AA 1 A HO\ 
U.4UU1U (18) 


U.y823 / (/) 


A AO A"7 1 A \ 
U.U2U / (4) 


H1W1 


0.829 (4) 


0.414 (4) 


1.0040(12) 


0.047(11)* 


H2W1 


0.907 (5) 


0.466 (3) 


0.9622(11) 


0.046(11)* 


02W 


0.4243 (3) 


0.84838 (19) 


0.98024 (7) 


0.0217 (4) 


H1W2 


0.349 (5) 


0.853 (4) 


1.0051 (11) 


0.061 (13)* 


H2W2 


0.431 (5) 


0.7675 (18) 


0.9634 (12) 


0.041 (10)* 
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yjj vv 


n S777 




0 Q41 89 (\ T\ 






n n 1 s 1 (a\ 




H1W3 


0.458 (2) 




0.936 (3) 




0.1116(11) 


0.029 (9)* 




H2W3 


0.598 (5) 




1.0221 (18) 




0.1433 (12) 


0.039 (10)* 




04W 


0.0735 (3) 




0.37916 (18) 




0.12416(7) 


0.0155 (4) 




H1W4 


-0.048 (2) 




0.375 (3) 




0.1109(12) 


0.036 (10)* 




H2W4 


0.113 (5) 




0.314(3) 




0.1433 (11) 


0.037 (10)* 




Atomic displacement parameters (A 2 ) 






T 799 

U 




LP 3 




U 


U 13 


T 791 

u 


01 


0.0302(11) 


0.0112 


:s) 


0.0143 


(9) 


0.0033 (8) 


0.0068 (8) 


0.0009 (7) 


02 


0.0228 (10) 


0.0100 


(8) 


0.0183 


(10) 


0.0005 (7) 


0.0067 (8) 


0.0029 (7) 


03 


0.0258 (10) 


0.0152 


(9) 


0.0147 


(9) 


0.0012 (7) 


0.0065 (8) 


0.0042 (7) 


04 


0.0285 (11) 


0.0090 


(8) 


0.0152 


(9) 


-0.0001 (7) 


0.0053 (8) 


0.0021 (7) 


CI 


0.0156(13) 


0.0102 


(11) 


0.0133 


(12) 


-0.0025 (9) 


0.0007 (10) 


0.0005 (9) 


C2 


0.0163 (13) 


0.0149 


(12) 


0.0172 


(13) 


0.0022 (10) 


0.0021 (10) 


0.0032 (10) 


C3 


0.0194(14) 


0.0194 


(13) 


0.0147 


(13) 


0.0004 (10) 


-0.0020(11) 


0.0049 (10) 


C4 


0.0209(14) 


0.0188 


(13) 


0.0118 


(12) 


-0.0010(10) 


0.0019(10) 


0.0026 (10) 


C5 


0.0206 (13) 


0.0107 


(11) 


0.0124 


(12) 


-0.0034 (9) 


0.0036 (10) 


0.0003 (9) 


C6 


0.0240 (14) 


0.0179 


(13) 


0.0144 


(13) 


-0.0015 (11) 


0.0066(11) 


0.0012(10) 


C7 


0.0252 (15) 


0.0174 


(13) 


0.0240 


(14) 


0.0026(11) 


0.0096 (12) 


0.0014(11) 


C8 


0.0167(13) 


0.0194 


(13) 


0.0229 


(14) 


0.0034 (10) 


0.0010(11) 


0.0076(11) 


C9 


0.0183 (13) 


0.0152 


(12) 


0.0141 


(13) 


-0.0008 (10) 


0.0009 (10) 


0.0026 (10) 


CIO 


0.0188(13) 


0.0080 


(11) 


0.0128 


(12) 


-0.0031 (9) 


0.0032 (10) 


0.0025 (9) 


Cll 


0.0129(12) 


0.0140 


(12) 


0.0125 


(12) 


0.0000 (9) 


0.0027 (9) 


0.0029 (9) 


C12 
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174.8 (2) 


Hydrogen-bond geometry (A, °) 


D — H—A 




D — H 


R-A D-A 


D — R-A 


oi— m-oiw 




0.84 


1.72 2.559 (2) 


175 


01B—UIB-03W 




0.84 


1.74 2.573 (2) 


168 


02A—H2A--04A" 




0.84 


1.82 2.583 (2) 


151 


02C— H2C-04C" 




0.84 


1.81 2.584 (2) 


152 


03,4— H3^-02fP i 




0.84 


1.73 2.565 (3) 


174 


03C— U3C-04W 




0.84 


1.72 2.561 (2) 


176 


04— H4-02 1 " 




0.84 


1.81 2.591(2) 


154 


045— H45-025 Ui 




0.84 


1.81 2.578 (2) 


150 


0\W— HIJH-OLH* 




0.85 (3) 


1.92(3) 2.716(3) 


155 (3) 


OlfF— H2ffl-03 v 




0.85 (3) 


2.04 (3) 2.858 (2) 


162 (3) 


02 ff— H1^2-01G vi 




0.85 (3) 


1.91 (3) 2.742 (3) 


168 (3) 


02W—R2W2-OIA 




0.85 (2) 


2.03 (2) 2.879 (2) 


174 (3) 


03W— Hlff3-01G™ 




0.85 (2) 


1.85 (2) 2.680 (3) 


165 (3) 


03 ff— H2^3-03S" 




0.85 (2) 


1.98 (2) 2.824 (2) 


170 (3) 


04ff— Hl^-Ol/f 11 




0.85 (2) 


1.84 (2) 2.656 (3) 


162 (3) 


04 ff— H2^4-01C" 




0.86 (3) 


1.96 (3) 2.808 (2) 


172 (3) 



Symmetry codes: (i) x-l, y+l, z; (ii) x, y+\, z; (iii) x,y-\,z; (iv)x,y, z+1; (v)x+l,.y, z; (yi)x~\,y, z+1; (vii)x-l,^, z. 
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